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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In fe A{)plicadon of: Thomas Y-T. Tarn et al. Group Art Unit 1732 

Serial No: 10/699,416 Examiner: Patiidc BuUct 

FUed: October 31, 2003 
FUe No. H0004478 (4820) 

For: PROCESS FOR DRAWING GEL-SPUN POLYETHYLENE YARNS 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Sir: 

SUPPLMENTAL DECLARATION UNDER 37 CFR 8 1,132 
I, $l»ldon Kovesh, dedare as foUows: 

I have i^ain reviewed Unifed StEries patent application Serial Number 10/699,416, filed 
October 3 1 , 2003, vkMdi has berai published as United States Patrait Publication 2O0S0O93200 
(the **Application*0, the Office Action datedNovember 16, W06 hi die Application and tiie 
references that were ^plied ^inst the daims of tiie Ai^lication. I have also reviewed tbe Final 
Rejection dated May 3. 2007. I have been asked to respond to the following questions in relation 
to the comments that were made in the Final Rejection. 

1 . What is the ratio of the heat transfer rate in a turbulent air flow to tiiat in a laminar air flow 
over the tenq)eratuFe range 1 30X tol 60°C? 

2. Does Suwanda et al. USP 5,505,900 teach stretching of fibers in a turbulent flow regime? 

3. U it predictable fircxn USP 4,551,296 ot fiom the comlnnation of that patent with Boiy et al., 
US 4,248,577 Had the mass throughput of stretdied polyethylene fibers could exceed 0.25 
g/inin? 

4. In Example 533 and fixanq>le 529 of USP 4,551,296, could the first stage draw ratio have 
been inoeased? 

5. Is the feature of CImm 32 of tiie Application shown 1^ Example 523 of USP 4,55i;296? 
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Supplemental Declaration Under 37 CFR § IJ 32 

6. Are the mass throughputs achieved in the Application what would be expected by one of 
ordinary skill in the art? 

In lesponse, I state as follows: 

1. &i my Declaration of Jan 10, 2007» an Appendix was included that showed the heat 
transfer coefficient for air in a tuibulent flow regime as a ratio to that of air in a laminar flow 
re^e at a temperature of ISrC tn the Final Rejection, the point was raised that &e 
previous calculation was only for a single tempeiature as opposed to the temperature rmge of 
1 30°C to 160°C that is claimed in the Application. In response, an A|^pendix attached to this 
Declaration shows a calculation of the same ratio at temperatures of 130**^ 145*^0 and 
160°C. It will be seen that the over the temperature range of 130^C to the heat 
transmission rate in a laminar flow regime is about an order of magnitude lower than in a 
turbulent flow regime. The ratio dififers slightly irom that presoited in my earlier Declaration 
because less rounding was used in the calculations here, 

2. Regaiding the iH^sence of tuibulent flow in forced convection^ Perry's Chemical 
Engineers* Handbook. Sixth Edition at P. 10-14, Forced Convecticm* first paragraph says that, 
"Flow is generally turl^ent* (emphasis added). However, attention is also called to Perry, 
P. 10-15, Lammar Flow, first paragr^^ vAdch states ftat "Normally, laminar flow occurs in 
closed ducts vAcn Nrc < 2100...". Suwanda et al. USP 5,505,900 mcludes no disclosure that 
would enable me to reach any conclusion as to whether the forced air flow in oven 26 was in 
a turbulent flow regime or in a laminar flow regime. However, what can be said is that 
Suwanda et al. does not teach turbulent flow as that term is nowhm used or implied in 
Suwanda et al., and such is not inherent to the disclosure. In my opinion, Suwanda et al. 
does not teach or suggest to one having ordinary skill in the ait that the flow is a turbulent 
flow* 

3. In my view it is not predictable fiom USP 4,55 1 ,296 that the mass throughput of 
stretched polyethylene fibers could exceed 0^5 g/min as called for in the claims of the 
Application. The Final Rejection takes as a basis the O.06 g/min mass throughput for the 48 
filament yam of Example 533 of that patent The mass throughput for 240 filanaents is 
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Supplemental Declaration Under 37 CFR §L1 32 

considei^d in the Final Rejection to be in simple proportion to the number of filaments, and 
so a mass throughput of 240/48 x 0.06=030 g/min is said to be taught by Example 533 of the 
'296 pateat Yet further, &e Final Ejection combines that calculation with the Buiy et al,, 
USP 4,248,577 description of a 3750 hole spinneret to suggest that a mass througl4)Ut of 0,3 
g/min*3750 filaments in new spinnerel/240 filaments 4,7 g/min would be expected. 

As noted in my earlier Declaration, it is my experience that mass throughput in a 
dialing process does not inoi^ease in sino^le proportion to the number of filammts. This may 
also be inferred from tfie followir^ published information. Attached is a data sheet for 
Honeywell Intemational's SPECTRA® 900 high strength polyethylene fiber. It will be seen 
that the yam tenacity (ultimate tensile strength) for comparable products decreased from 30.S 
g/d to 25.5 g/d as the number of filaments/tow (filaments/yam end) increased from 60 to 480. 
SPECTRA® 900 fiber is known to be produced by in-line spuming and drawing so that ttie 
yam linear speed increases at every stage of drawing. Yam tension increases with increased 
diawingspeed The feet that tenacity decreased as filament count iiicreased is an indication 
that it was necessary to run the higher filament count yams at lower stretch ratios* i.e., at 
lower final line speeds in order to avoid breakage. Lower line speeds means that mass 
throughput did not increase in simple proportion to filament count 

It is posited in the Final Rejection that even if slowed, USP 4,551,296, Example 533 
would still yield a scaled up production rate for 240 filaments of more than the claimed 
amount of at least 0.25 gAnizu and that ttie combhiation of USP 4»551 ,296 with Bury et al. 
would yield a production rate of 4.7 gfmm. In my opinion, there is nottiing in USP 
4,551,296, Bury et al., or elsewhere to support these conclusions, and this is contrary to my 
experience and opinion. 
4. In the Fined Reiection the position is taken respect to claims 9 and 20^^ 

AppUcaticm ttiat it woukl be obvious to increase the stretching in Example 523 of USP 
4,55 1 »296 so as to obtain hi^er feed yam tenacity in Example 533, as well as to obtain 
higher feed yam tenacity in Example 529. 

In my pi^vious declaration I stated that draw ratio in Example 523 of the ^296 patent 
was the maximimi that could be run without filament breakage. To explain further, we had 
arrived at the lO/l stretch ratio in Example 523 by starting at a lower stretch ratio and then 
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Supplemental Declaration Under 37 CFR §1.132 

inoeasing Hbs stretch ratio gradusdly in steps until the yam broke. At stretch ratios greater 
than 10/U yan^ breakage occurred almost immediately. Higher draw ratios in Example 523 
were not p(»6ible. 

5. The comments In the pan«n4Jh bridging pages 12 and 13 of the Final Rejection seem 
to be contradictory. On Ifae one hand, it is stated that if the feed yam (for Example 529?) were 
not essentially undrawn, 4ien any subsequent drawing would destray the fiber. On the other 
hand, it is noted that even more drawing (of the same feed fiber?) was done as in Example 
533. 

The feed yam for Example 529 was indeed previously drawn to piepare Example 523 
as described at Col. 26, lines 12-23 of the '296 patent The yam of Exan^le 523 was of 392 
denier (g/9000m). The mass throughput during the preparation of the yam of Example 523 
was therefore 392 g/9000m x (035 m/min feed speed x 1 0 draw ratio) - 0. 1 5 g/min. This is 
less than the amount of 0.5 g/mm ikst is claimed m claim 29 irom which claim 32 depends. 
ConsequenSy,. Example 523 does not disclose the features of claim 32. 
6. As I iMMwiously stated, I was very surprised by the high mass throu^uts tha^ 

achieved in the Application. Tlie high mass Ihroug^ts evidently reflect higher heat transfer 
rates to Hbo yams and more unifiNm yam tonp^tures as a result of drawing in a tuibul«it forced 
convection lej^e in air than I vwb able to obtain by tube drawing in essentially quiescent 
nitrt^oi. High mass throug^qnits provide a agnificant anid piactical advantage to the 
manufacturer in highnr productivity and louver costs. In my ojnnion, die effect demonstrated in 
the AppUcatioo is unexpected. 
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1 certify that all statements made in declaration made of my o^vn knowledge are 
true and all statements made on information and belief are believed to be true. 

Willfully false statements and the like are punishable by fine or imprisonment, or bo 
[1 8 U.S.C, 1001 ] and may jcopaidize the vaUdity of the a?>plication or any patent issuing 
thereon. 



PAGE 26/29*RCVDAT6l25M 3:41:08 PM [Eastern Daylight Tim^^ 





Sheldon Kflvesh» Ph.D. 



JUN-25-2007 16:08 ROGER CRISS, ESQ. 239 254 0971 P. 27/29 



Serial Number 10/699.416 

Supplemental Declaration Under 37 CFR §1.132 

APPENDIX 

Reference: "Peny's Chemical Engineers Handbook, Sixth Ed.", McGraw Hill Book Co., New 
York, 1984 

I. Heat Tt«T^«fer T tntW T -amingr Finw in a Circular Tube. Cons tant Wall Temperature 

The Nusselt Number is defined as hD/k, (Peny, P. 10-5) 

vAubk: his the coefficient of heat transfer, cal/sq. cm-**C-8eo 

D is the diameter of the yam bundle, cm 

k is the th«mal conductivity of air, cal/sq.cm-**C-sec/cm 
In a laminar flow reg^e, 

Nusselt Number (Nn«) = 3.66 (Peny. Table 10-4, P. 10-15) 

n Hftat Transfer Under Turbulent Flow in a Circular Tube Ov en. Constant Wall Temperature 

In a turbulent flow regime, 

Nnu = 0.023 (NR«)°»(Nft)"'OWtiw)*"* forNRe>10.000 (Perfy,Eq. 10.50,P. 10-16) 

where: Nku is defined as above. 

NR»is the Reynolds Number of tiie flow. 

Npr is flie Piandtl Number of the heat tianrfer medium (air) 

^b, are flie viscosity of the heat transftr medium at the bulk tffliq>erature 

the wall temperature. 
PtandttNumb»(Npr) for air ©130*0=0.694 (Peny, Table 3-316) (Nft)'" 
«^.$854 

Prandtl Number (Npr) for air @ 145'C ==0.693 " (NprV'^ =0.8849 

Piandtl Number (Npr) for air @ 160*C =0.692 " (Np,)"' =0.8845 

Viscosity Ratio <Bulk/Wail)Oib/M«) " 1 
Substituting in Peny Eq. 10-50, we have 

Nnu = hD/k > 0.023 x (10,000)"^ x 0.8854 =3228 @ 1 30 *C 

> 0.023 X (10,000)°' X 0.8849 =32.26 @ 145 *C 

> 0.023 X (10,000)*"^ X 0.8845 =32.24 @ 160 •C 
The ratio of the turbulent/laminar Nusselt numbers is: 

(hD/k)mri»ie»t/ (hDyk)iamhuir>32.28/3.66 > 8.82 @ 130 *C 
(hD/k),«fc,to«/ (hD/k)toiMr>32.26/3.66 > 8.81 @ 145*C 
(hD/k)BKi«ie»t/ (hD/k)to,«af >32.24/3.66 > 8.81 @ 160«C 

Therefore, for constant yam bundle diameter and at the same temperature (Inconstant). 

htuAuleni/hiainiDV ^ 

i.e., the heat transfer coefficient is at least about an order of magnitude greater in a 
turbulent flow regime than in a laminar flow regune over die whole temperature range 
from 130*Cto 160«'C 
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Spectra® fiber 900 




HICli-STRENCTH^ LICHT-WEICHT POLYETHYLENE FIBER 

Spectra® fiber 900 was the first commercfaHy available extended-cham. high- 

strength polyethylene fiber and the first in a series of Spectra'^ fit>ers. Spectra* fiber 

has one of the highest strength-to-weight ratios of any man-made fiber. Its high tenacity 

makes it, pound for pound, 1 0 times stronger than steel, more durable than polyester 

and gives it a specific strength that is 40 percent greater than that of aramid fiber. 

Specific performance is dependent upon denier and filament counts. 

Applications: Product Characteristics: 

• Marine ropes • Lighl enough to float (0.97 specific • Highly resistant to flex fetigue 

♦ Commercial fishuig nets gravity) • Low coefficienl of friction 
4» Industrial cordage & slings * High resistance to chemicals* water ^ Good resistance to abrasion 

♦ Law<^nforcement& military helmets and ultraviolet light • Low dielectric constant makes it 

• Cut-protection products • Excellent vibration damping virtually transparent to radar 



Physiical Properties 



(Nominal) 








Spectra* fit:>er 900 






Weight/Unit Length 


(Denier) 




650 


1200 


1600 


4800 




(Decit^ 


722 


722 


1333 


1778 


5333 


Ultimate Tensile Strengtti 


^den) 


28 


30.6 


30 


27 


25.5 




(Gpa) 


2.40 


2.61 


2.57 


2.31 


2.18 


Breaking Strengtti 


(lb$.) 


. AOA 


44 


79 


95.2 


. 270 


Modulus 


(g/den) 


775 


920 


.850 


718 


785 




(Gpa) 


66 . . 


79 


. ; .;7i3 ■ 


62 




Elongation 


(%) 




3,6 




4.4 


"I^-S- ■;• 


Density 


(g/cc) 




0,97 




0.97 






(Iba/in^ 




0.035 




0.035 




FUament/tow 






60 




150 




RIament 


(dpt) 




10.8 




10.7 





** tVslgned for kjtincd ciw^ciwnrnt pmthKtt 

AUIiough Honeywell hUcrnatioiKl Inc. believes thai the susewtloni regarding Ok pA»iUc nxf oi »He pmdiivhi a* well as »hu oiliei 
$nitemcnts cont^inctl in lh» pd>1tcuitinii arciipcnrate and rrliabk. ihey utt pr»Oited wiUiOul guan)n(ee or Ksponsibillty of any kind 
aitd aic rtot itp(itsctilario« or wanranfics of IloxKywcU Inter nattond Idc> dthcr cxpictf or implfcH. h^fonnattion prnvidcd Kcndn dcics 
tM>t (No yt'f r*o«t> i\<^ t<.myf*»d6MUy t-Mf^A^ Aiil \U tM»c ATid eflfpRTimcntc fliirf the vaa flsiimes oU mks and liabilily 

(iliclDding, but nd limftcd to, rtsis FcUnng to results^ patent HihlTtgefncvt .md heahh, safely and Uk enviiminienl) for Ibe nsiilbi ob- 
tabled by the use of the pmduL-ts oiid the su^^i^xOiA COiildiiwd hCKCffl. 
SpcLi&k ix a rirgistertxl (iddciistdiOrfkiMeywttH IiiItflMUoiud IlK. 

O 2004 HonevweK International Inc. Primed in the adA. 



For more informationv coiitact us: 

ioHFrvc:: +1-800^695-5969 
Eufopc: +?3 3 82 44 80 00 
Asia: +9l«0 512«99iy 
Web site: www.Kpectrafiber.cotn 
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